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SPECIFICATION 

TITLE OF THE INVENTION 

Toner Replenishing Device in a Dry-type 
Electrophotographic Copier 
CLAIMS 



electrophotographic copier including a toner supply tube, 
which is disposed substantially horizontally as a part of a 
• developing device and is provided at its upper peripheral 
surface with a toner inlet port, and a hollow cylinder whict 
is slidably fitted around the toner supply tube, said toner 
replenishing device being operable in such a manner that, 
first, while maintaining such a state that a toner supply 
port formed at a peripheral portion of said hollow cylinder 
is directed downward and an opening of said toner bottle is 
coincident with said toner supply port, the toner bottle is 
fixed to said hollow cylinder, then the hollow cylinder Is 
rotated together with the toner bottle relatively to the 
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toner supply tube so as to register said toner inlet port 
and said toner supply port with each other, and toner in the 
toner bottle is supplied by gravity into said toner supply 
tube, wherein said toner replenishing device comprises: 

a cylinder member including a cylinder slidably 
fitted to the toner supply tube, the toner supply port being 
formed at the periphery of the cylinder member, an opening 
portion receiver which is formed continuously to a portion 
around said toner supply port and has a sealing member to be 
in contact with an opening end of the toner bottle, and a 
guide coupled to a portion of said opening portion receiver 
and extending in a guide direction which is perpendicular to 
an axis of said cylinder: 

the toner bottle having a flange-like engaging 
portion located near but spaced from the opening end; 

r a bottle holding member which is provided in the 

guide of said cylinder member for a movement of a 
predetermined distance in. the guide direction, and is 
provided at its position corresponding and adjoining to said 
opening end receiver with a pressing portion to be engaged 
with the engaging portion of said toner bottle: 

a resilient member for giving a pressing 
characteristic to said bottle holding member so as to 
reslliently engage the toner bottle opening with said 
opening portion receiver by said bottle holding member: and 
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lever means which Is provided in said gruide member 
for releasing: an action of a pressing force to the toner 
. bottle by said bottle holdinsr member. 
3. DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a toner 
replenishing device in a dry- type electrophotographic copier. 

Such a toner replenishing device in a dry-type 
electrophotographic copier Is known that Includes a toner 
supply tube, which is disposed substantially horizontally as 
a part of a developing device and is provided at its upper 
peripheral surface with a toner Inlet port, and a hollow 
cylinder which is slldably fitted around the toner supply 
tube, the above toner replenishing device being operable in 
such a manner that» first, while maintaining such a state 
that a toner supply port formed at a peripheral portion of 
the above hollow cylinder is directed downward and an 
opening of the above toner bottle is coincident with the 
above toner supply port, the toner bottle is fixed to the 
above hollow cylinder, then the hollow cylinder is rotated 
together with the toner bottle relatively to the toner 
supply tube so as to register the above toner inlet port and 
the above toner supply port with each other, and toner in 
the toner bottle is supplied by gravity into the above toner 
supply tube. 

However, the above mentioned conventional 
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replenishing technique has a disadvantage that the toner 
bottle cannot be fixed easily to the hollow cylinder, 
because they are fixed together by screws provided around 
the opening portion of the toner bottle and a portion 
defining a toner supply port. 

An object of the Invention is to provide a toner 
replenishing device in a dry-type electrophotographic copier 
which allows the toner bottle to be attached and removed 
very easily, and thus can be operated very easily. 

An embodiment of the invention will be described 

below. 

A toner replenishing device according to the 
invention Is essentially formed of three components^ i.e., a 
cylinder member , a bottle holding member and a toner bottle. 

Figure 1 shows an embodiment of the invention form 
which the toner bottle Is removed. Major reference numbers 
in the figure will be described below, A reference number 1 
Indicates the cylinder member, a reference number 2 
Indicates the bottle holding member, and a reference number 
3 indicates a lever. 

Referring first to Figure 2. the cylinder member 1 
will be described below. The cylinder member 1 is formed of 
a cylinder 11. a toner supply port 12 provided at its 
peripheral surface or wall, an opening portion receiver 13 
being in communication with the opening supply port, and a 
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guide 15 which Is in communication with a portion of the 
opening portion receiver and extends perpendicularly to an 
axis of the cylinder. A sealing member 14 is disposed on the 
opening portion receiver 13 for contact with an opening end 
of the toner bottle. 

The guide 15 extends In a direction, which will be 
referred to as a guide direction. The guide 15 has a form of 
a shallow box of which lengthwise direction is parallel to 
the guide direction, and specifically has an engaging 
aperture 15D formed at a crossing portion between a bottom 
wall 15A and an upper both side walls 15B as well as 
engaging apertures 15H and 151 which are located at corners 
between, on one hand, side walls 15E and 15F and. on the 
other hand, a lower wall 15G and the bottom wall ISA, 
respectively. 

The aforementioned lever 3. which is provided in a 
surface shown in Figure 1 of the bottom wall of the guide 15. 
Is rotatable around a shaft 3A shown in Figure 2. The guide 
15 is provided at its bottom wall 15A with an arc-shaped 
long aperture 15 J extending around the shaft 3A. through 
which a pin 3B rigidly formed on the lever 3 extends to have 
a free end protruded into a space inside the box-like guide 
15. Owing to engagement of the pin 3B with the long aperture 
15J. the lever 3 (Figure 1) can swing only in a limited 
range. As shown In Figure 2. an engaging projection 15K is 



rlffidly formed on the bottom wall 15A of the ffuide 15. 

Referring to Figures 2 and 3. the bottle holding 
member 2 will be described below. Figure 2 shows a rear view 
of the bottle holding member 2. 

On a side wall 21A of the bottle holding member 2. 
there is formed a shallow box-like portion which extends in 
the guide direction and is defined by an upper wall 21B. 
side walls 21E and 21F, and a. lower wall 21G. On the upper 
wall 21B. there is formed an engaging projection 21D. The 
side walls 21E and 21F have portions which extend downward 
and form engaging legs 21H and 211. An engaging projection 
21K also projects from the rear wall 21A. 

The bottle holding member 2 is held by the 
cylinder member 1 by engaging the engaging projection 21D 
with the engaging aperture 15D in the guide 15 of the 
cylinder member 1 and engaging the engaging legs 2lH and 211 
with the engaging apertures 15H and 151 in the guide 15. 
respectively. The bottle holding member 2 thus held is 
movable within a certain restricted range in the guide 
direction with respect to the guide 15. 

Between the engaging projections 15K and 21K. 
there is disposed an elastic member, i.e., contracting 
spring 4. A contraction force of the spring 4 biases the 
bottle holding member 2 to move relatively toward the lower 
wall 15G of the guide 15. The movement of the bottle holding 
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member thus biased is prevented when the pin 3B on the lever 
3 contacts the rear surface of the lower wall 21G defining 
the box-like portion on the rear side of the bottle holding 
member 2. This operation, however, is carried out only if 
the pin 3B on the lever 3 is located at the position shown 
in Figure 2. If the pin 3B on the lever 3 is located at the 
position shown In Figure 2. the lever 3 is oriented as shown 
in Figure 1, and specifically is parallel to the guide 
direction. When the lever 3 Is rotated In the direction 
indicated by arrow in Figure 1, the bottle holding member 2 
can be moved toward the engaging projection 21D against the 
contraction force of the spring 4 through a range which is 
nearly half a circumferential length of the arc-shaped long 
aperture 15 J. 

Therefore, the lever 3 and the lower wall 21G of 
the bottle holding member 2 form lever means, and the 
movable range of the bottle holding member 2 is determined 
according to the swingable range of the lever 3. An index 
member 22 provided at the end of the bottle holding member 2 
is used as an index for attaching the bottle as will be 
described later. 

Figure 3 is a perspective view showing a front 
side of the bottle holding member 2. A front wall 20 forms a 
portion of the cylindrical wall, and a radius of curvature 
thereof is determined to correspond to a radius of curvature 
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of the circumferential surface of the toner bottle to be 
held. The front wall Is provided at its end with a pressing 
portion 23. The pressing portion 23 forms a chair-like 
structure of which back is formed with the front wall 20. 
The chair-like structure is provided at its seat with a 
recess, and a rear surface of the remaining portion of the 
seat which is not recessed forms a pressing surface 23A. 

The toner bottle has a configuration shown in 

Fisrure 4. 

The configuration of the toner bottle 5 has a 
distinctive feature that a flange-like engaging portion 5B 
is formed at a stepped position near but spaced from an 
opening end 5A. In the illustrated embodiment, the toner 
bottle has an integral structure, and thus the engaging 
portion SB is hollow. Therefore, if the opening end SA is 
'pressed downward, the engaging portion SB can elastically 
deform to a an extent corresponding to its inner space. Thus, 
the engaging portion SB has a cushioning function. 

Toner replenishing by the toner replenishing 
device will be described below. 

In Figure 5, a reference number 6 indicates a 
toner supply tube, around which the cylinder 11 of the 
cylinder member 1 is slidably fitted with the sealing member 
6A therebetween. A toner inlet 6B is formed at an upper 
peripheral wall of the toner supply tube 6. 
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' First, the cylinder member 1 and bottle holding 
member 2 are located under the toner supply tube 6. In this 
state, the toner supply port 12 in the cylinder member 1 is 
directed downward. While maintaining this state, the lever 3 
Is rotated to the direction perpendicular to the guide 
direction (lower portion in Figure 5). Thereby, the bottle 
holding member 2 Is moved with respect to the cylinder 
member 1 and away from the toner supply port 12 against the 
contraction force of the spring 4 (Figure 2). 

In this position, the toner bottle 5 containing 
toner to be supplied Is set In the bottle holding member 2. 
For this purpose, the toner bottle 5 held with a hand is 
moved rlghtward at the lower portion In Flgrure 5 with its 
bottom being in contact with the Index member 22. In this 
manner, the flange-like engaging portion SB of the toner 
bottle 5 is engaged with the pressing portion 23 of the 
toner holding member 2. Naturally, the surface of the 
engaging portion 5B opposite to the opening end 5A is 
brought into contact with the pressing surface 23A (Figure 3) 
of the pressing portion 23. In this .state, there Is a small 
gap between the bottom of the toner bottle and the index 
member 22. 

Then, the lever 3 is turned into a position 
parallel to the guide direction, the member 2 moves upward 
together with the toner bottle 5 at the lower portion In 
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Fiffure 5 owing to the contraction force of the spring 4 
(Figure 2). Thereby, the opening of the toner bottle 5 is 
moved into the opening portion receiver 13 of the cylinder 
member 1. and the opening end 5A of the bottle 5 is brought 
into contact with the sealing member 14. In this state, the 
movement of the bottle holding member 2 is not yet completed, 
and the bottle holding member 2 further presses the toner 
bottle 5. This pressing force is absorbed by the engaging 
portion 5B having the cushioning function described before. 
In this manner, the toner bottle 5 is attached to the bottle 
holding member 2 and cylinder member 1. and the toner bottle 
opening portion is elastically pressed against and engaged 
with the opening portion receiver 13. Thus the opening 
portion 5A and the sealing member 14 are elastically pressed 
against each other, and thereby the interior of the toner 
bottle 5 is completely sealed with respect to the exterior. 
The engaging portion SB may be formed of a rigid member, in 
which case an elastic sealing member 14 may be employed, 
whereby a sealing function can be obtained similarly. 

Then, the sealing member 1, bottle holding member 
2 and toner bottle 5 forming one unit are rotated clockwise 
180 degrees around the toner supply tube 6 to coincide the 
toner supply port 12 of the cylinder member 1 with the toner 
inlet port 68 of the toner supply tube 6. Thereby, the toner 
in the toner bottle is supplied by the gravity into the 
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toner supply tube 6. 

Meanwhile, the main body of. the copier is equipped 
with a guide 7. The ffulde 7 is located close to a track, 
which is drawn by the bottom of the toner bottle 5 when the 
cylinder member 1 rotates clockwise, so that the bottom of 
the toner bottle 5 moves along the inner surface of the 
guide 7 in a nearly sliding fashion during the rotation. The 
guide 7 is provided for the purpose of allowing the 
attachment and removal of the toner bottle 5 only at the 
regular position, i.e., the position under the toner supply 
tube 6. Further, owing to the provision of the guide 7. such 
a maloperation can be prevented that the cylinder member 1 
is forced to rotate together with the toner bottle which is 
not held correctly. 

When handling the toner bottle 5 with a hand, a 
slight amount of toner may spill from the opening, the 
spilled toner substantially falls onto the engaging portion 
5B. and therefore scarcely falls onto the hand and clothes 
of the person holding the bottle. Thus, the flange-like 
engaging portion additionally serves to prevent smudge of 
the hand and/or clothes with the toner. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view showing an 
embodiment of the invention from which the toner bottle is 
removed. Figure 2 is a perspective view showing the cylinder 
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member and the toner holding member. Figure 3 is a 
perspective view showing the configuration of the toner 
holding member: Figure 4 is a front view showing the toner 
bottle; and Figure 5 is a view showing the toner 
replenishing operation of the embodiment. 

l»»«cylinder member, ll»««cyllnder member. 
12»«»toncr supply port, l3»»«opening portion receiver. 
14*#»seallng member. i5»*«guide. 2«*«toner holding member. 
23*»*pressing portion. 3*««lever, 4»»»constracting spring, 
5«»«toner bottle. 5A»««opening end, 5B»»»engaging portion 
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